Sound to study the density and tide-driven motion. We have applied a model to study storm surge in the Norton Sound area based on a model previously tested in the Beaufort and Chukchi Seas [Kowalik and Matthews, 1982; Kowalik, 1984] . To drive the storm surge model, suitable wind data are required; we used the surface pressure charts to compute the geostrophic and surface winds. First, geostrophic wind was computed from the atmospheric pressure, then the "true" wind was computed by application of empirical coefficients [Albright, 1980; Walter and Overland, 1984] . The winds were computed over larger scales than the model grids. Any effects of artificially introduced wind stress curl are small in the model ocean currents, since the currents are depth averaged and divergences result in small sea level variations. Stress curl variations could introduce some undesired variations in the ice compactness field, but they were not significant. In the polar regions, ice cover modifies the transfer of momentum from the atmosphere to the ocean, thus influencing the spatial and temporal distribution of the storm surges [Henry, 1974] . Therefore together with a storm surge model for the Beaufort and Chukchi Seas, a scheme to include ice cover was developed. In the present study we apply the linear frictional law not only for the pack ice but for the shorefast ice short duration, the thermal properties of ice growth and decay can be neglected, and only ice mechanics needs to be considered. Hence a simpler constitutive law has been implemented, as was proposed by Doronin [1970] . Ice motion in Norton Sound has been studied by Stringer and Henslet [1981] . Direct comparison of the ice motion observed through the satellite imagery with the ice movement computed by the model seems to be the best approach to validate this aspect of the model. Unfortunately, the acquisition of the cloud-free images during storms has a rather small probability. The bases of the calculations are the vertically integrated equations of water motion and continuity and the equations of ice motion and conservation described by Kowalik [1984-] . The interaction of the atmosphere, ice, and water is expressed in these equations by the stresses. The internal ice stresses are given by the linear frictional model. The approach has been tested for the Beaufort and Chukchi Seas under pack ice conditions. Here we would like to apply the same set of equations to a new region and also to include a nearshore fast ice. The fast ice mechanics is expressed by a linear frictional formula with large viscosity coefficients. 
Storm Surge of February 1982
The meteorological observations at the time of the storm are described by Reynolds and Pease [1984] . The storm surge of February 12-19 was induced by the high-pressure system with the center located over eastern Siberia. Northeasterly winds up to 15 m/s caused a negative surge over the northeastern shelf and a positive level at the southeast end of the Ice concentration (or ice compactness) is plotted at the maximum of sea level change (Figure 8) . Comparison of the observed and computed ice edge location after the storm shows that the model is able to predict the correct direction of the ice edge motion over much of the domain.
By applying a high-resolution local model of the Norton Sound area (Figure 1, upper panel) , the detailed picture of the flow and ice distribution can be studied. As an example a distribution of the ice compactness for February 17, 1982, is depicted in Figure 9 . Except for the southern nearshore region of Norton Sound and the Norton Bay area where fast ice (c -0.99) was set as a permanent feature, the initial ice compactness in Norton Sound was set constant everywhere (c-0.7), and at the northern boundary (Bering Strait) the compactness was assumed to be constant and equal to 0.9. The northeasterly wind sets a dominant ice pattern with areas 
Storm Surge of March 1982
Although the dominant wind pattern over the Bering Sea is related to a high-pressure system, the northwesterly wind is often reversed by low-pressure systems. A storm surge due to a low-pressure system occurred on March 8 and 9, 1982; the model computation spans the period 1800 UT March 7 to 1800 UT March 10.
The low-pressure system was composed of two or three low pressure centers which were situated over the central and east- follows the wind distribution. Again, owing to the flow constraints, the high-velocity region is generated between Saint Lawrence Island and Alaska. In this case, ice is transported into the Chukchi Sea.
To study the influence of ice cover on the storm surge propagation, the computations were performed with ice cover and with an ice-free sea surface. The results of the computations along with the recorded sea level in Stebbins and at station NC17 are plotted in Figures 15 and 16 . The sea level changes at NC17 during the storm surge were calculated with the pack ice cover only, far from the fast ice zone, and they do not show large differences from the ice-free computations (Figure 16 ).
Storm Surge of November 1974
This storm surge was caused by a low-pressure system traveling from the Aleutian Islands to the Bering Strait. Winds of 25 m/s to 35 m/s were recorded [Fathauer, 1978] . Along the shores of Norton Sound, combined storm surge and wind waves reached as high as 5 m [Sallenger, 1983] . On November 11, 12, and 13, coastal communities from Bristol Bay to Kotzebue Sound were severely flooded and damaged. After the storm, observations of a debris line along the Norton Sound shore by Sallenger [1983] showed that at all but a few locations only one debris line was found. This would indicate that the storm surge of November 1974 was the strongest in recent history, since it had incorporated older debris lines. The numerical calculation spans the period from 0000 UT November 10 to 0000 UT November 14. 
APPENDIX' NUMERICAL FORMULATIONS
The difference between the pack ice and fast ice is expressed through the different values of the viscosity coefficient r/. For a large viscosity coefficient the explicit numerical scheme is unstable [Kowalik, 1981] . Therefore to model fast ice (which is parameterized by a large value of viscosity coefficient), a modified scheme of numerical computation, unconditionally stable in time, has been introduced. We shall explain the approach only for one component of equation (2 
